Molecular modeling of antibody-antigen complexes between the Brucella abortus O-chain polysaccharide and a specific monoclonal antibody.
A molecular model of the binding site of an anti-carbohydrate antibody (YsT9.1) has been developed using computer-assisted modeling techniques and molecular dynamics calculations. Sequence homologies among YsT9.1 and the Fv regions of McPC603, J539 and human Bence--Jones protein REI, all of which have solved crystal structures, provided the basis for the modeling. The groove-type combining site model had a topography which was complementary to low energy conformers of the polysaccharide, a Brucella O-antigen, and the site could be almost completely filled by a pentasaccharide epitope in either of two docking modes. Putative interactions between this epitope and the antibody are consistent with the known structural requirements for binding and lead to the design of oligosaccharide inhibitors that probe the veracity of the modeled docked complex. Ultimately both the Fv model and the docked complex will be compared with independent crystal structures of YsT9.1 Fab with and without pentasaccharide inhibitor, currently at the stage of refinement.